Objective: It was aimed to investigate whether or not nuchal translucency(NT) thickness, maternal serum free betahuman chorionic gonadotropin(β-hCG) and pregnancy-associated plasma protein-A(PAPP-A) levels may affected by the use of oral micronized progesterone(OMP) in first trimester pregnancies. Also we aimed to evaluate pregnancy outcome in pregnant women using OMP.
INTRODUCTION
First trimester screening test for trisomy 13, 18 and 21 is usually applied using fetal nuchal translucency (NT) thickness, which is measured sonographically, free beta-human chorionic gonadotropin (β-hCG), and pregnancy-associated plasma protein-A (PAPP-A), which are measured biochemically from maternal serum between 11th and 14th weeks of gestation. This test can detect about 90% of trisomy 21 pregnancies with a false positive rate of 5% 1, 2 . However PAPP-A and free β-hCG can be affected from some maternal factors such as maternal drug intake, method of conception, maternal weight, gestational age, ethnicity and tobacco use. Therefore these patient specific factors are taken into account while the fetal anomaly risk is calculated 1, 3 .
Progesterone is commonly used as a drug to support pregnancy in threatened abortion4-6, which is seen till the first 21th gestational week with bleeding without the opening of the uterine cervix and emerges in 15-20% of pregnancies during first trimester 7, 8 . Progesterone is necessary for implantation, embryonic and fetal improvement and placentation. Therefore it may be affect fetus, placenta or some biochemical factors released from cyto-or syncytiotrophoblast 9 .
According to recent studies it has been showed that exogenous progesterone may increase placental volume10 and maternal serum PAPP-A levels 11 . Free β-hCG and PAPP-A are mostly released from placenta and progesterone can positively affect the placenta 12 , hence secretion of β-hCG and PAPP-A can be affected by exogenous progesterone. There are few investigations about effect of exogenous progesterone on PAPP-A and free β-hCG in the literature [12] [13] [14] . In the present study it was aimed to investigate whether or not NT thickness, maternal serum PAPP-A and free β-hCG levels can affected by the use of oral micronized progesterone (OMP) in first trimester pregnancies. Also in this study we aimed to evaluate pregnancy outcome in pregnant women using OMP.
METHODS
This study was performed retrospectively including 1192 pregnant women; all of them were Caucasian, between January 2015 and August 2017 in a university hospital and with approval of the Institutional Review Board (2017/475). All demographic characteristics of study patients were obtained from hospital database. These were body mass index (BMI), maternal and gestational age, all at the time of screening, levels of maternal serum PAPP-A and free β-hCG, the crown-rump length (CRL), and NT thickness. Also fetal sex, fetal birth weight, Apgar score 5th minute <7 and admission to neonatal intensive care unit (NICU) during the first 28 days were evaluated.
All study subjects were included patients who both examined throughout their pregnancy in our clinic and performed first trimester screening test at 11-14th weeks of gestation and delivered in our hospital. However high risk pregnancy such as diabetes mellitus, body mass index>30kg/m2, hypertension, fetal growth retardation, fetal anomaly, chronic liver disease, endocrine diseases and multiple pregnancy were excluded from this study. Also miscarriages were excluded from this study. All the patients used folic acid, iron or multivitamin preparations, and those who were using other medications and tobacco were not included in the study.
To measure levels of free β-HCG and PAPP-A in maternal serum samples were used ImmuliteOne® system kits (Siemens Medical Solutions Diagnostics Limited, United Kingdom), which based on the chemiluminescence method, and device of Immulite 2000 (Diagnostic Products Corporation, ABD). NT thickness was measured ultrasonically as millimeter between 11-14th weeks of gestation when the fetus was in normal longitudinal CRL measurement position. The value was recorded as the multiple of the median (MoM), values were adjusted for age, weight and gestational week. All NT thickness measurements were performed transabdominally with Toshiba Xario (Toshiba Medical Systems Corporation, Japan) by two experienced radiologist. The first trimester screening test was calculated using the PRISCA 4.0 (Prenatal Risk Calculator, TYPOLOG Software / GmBH, Hamburg, Germany).
There were two groups (progesterone and control group) in this study. The progesterone group included pregnant women who were diagnosed TA and given 400 mg/day OMP for treatment of TA at least 30 days.4-6 TA was diagnosed when existence of vaginal bleeding, with/without abdominal pain, while the cervix was closed and the fetus was alive in the uterine cavity 10 . The control group included healthy pregnant women.
Statistics
The Kolmogorov-Smirnov test was used for testing of the normality guess of the data, and the variance homogeneity guess was tried with performing the Levene test. Valuations were stated as mean ± standard deviation or median (25th percentile-75th percentile). Parametric collations were performed using a t-test, and nonparametric collations were performed using the Mann-Whitney U test. Minitab 16 (Minitab Inc.; State College, PA, USA) program was used for all comparisons, and it was considered statistically significant when P value less than 0.05.
RESULTS
Totally 1192 pregnant women were evaluated for the present study. 248 of them were included to progesterone using group because they took 400 mg/day OMP for treatment of TA. 944 of them were evaluated as the healthy control group. Comparisons of maternal characteristics were showed in Table 1 . All maternal characteristics such as maternal age, BMI, gravidity and gestational week at the time of screening had no statistically significant difference between groups. Comparisons of ultrasound and biochemical parameters were showed in Table 2 . No statistically significant difference was found in terms of NT, CRL, PAPP-A and β-hCG between groups.
Also in the present study fetal characteristics and poor neonatal outcome were evaluated (Table 3 ). There was no statistically significant difference in terms of fetal sex, fetal birth weight, Apgar score 5th minute <7 and the number of admission to NICU between groups. 
DISCUSSION
Progesterone is necessary for implantation, placenta and fetal development 9 . Recently OMP is widely used to maintain pregnancy against to TA4-6, though there is not enough evidence about the use of progesterone for treatment of TA. In the present study, we found that there was no statistically significant difference in terms of maternal age, maternal weight, gravidity, gestational week at the time of screening, CRL, fetal gender and birth weight values between groups. Hence both the progesterone and the control group were homogenous. All these details increase power of the study.
In 2014 Wang et al. showed that progesterone could increase levels of PAPP-A in their both in vivo and in vitro study and they speculated that progesterone was up-regulate PAPP-A, and they added that the PAPP-A expression was increased in both gene and protein level of trophoblastic cells; while the PAPPA expression decreased after RU486 (mifepristone, an antiprogesterone agent) treatment. Nevertheless, progesterone improved the PAPP-A expression by RU486 inhibition 11 . According to that study, we hypothesized that if progesterone increase serum PAPP-A level, the result of the first trimester screening test may be affected, because of the rising levels of PAPP-A, among pregnant women using OMP. However we found that there was no statistically significant difference for both serum PAPP-A levels and PAPP-A MoM values between groups according to the present study results. The mean serum PAPP-A level was 3.51±2.50 mlU/ml in the progesterone using group and was 3.84±2.63 mlU/ml in the control group (p=0.361).
There are a few studies investigating effect of progesterone on NT, PAPP-A and β-hCG. Kalem et all. (2018) found that NT (in mm. not as MoM) was higher in progesterone group while PAPP-A and free β-hCG were similar between groups 14 . Kececioglu et all. (2016) showed that NT (MoM) and free β-hCG (MoM) were higher in progesterone group while PAPP-A (MoM) was similar between groups 13 . Giorlandino et all. (2015) compared only NT between groups with 3582 patients and found that NT (MoM) in 11th weeks of gestation was higher in the progesteron group while NT in 12-14th weeks of gestation was similar between groups 12 . In the present study NT, serum PAPP-A and β-hCG levels and MoM values, which are markers of the first trimester screening test, did not change by using OMP. Therefore using OMP cannot affect reliability of the first trimester screening test in pregnancies with threatened abortion. It seems that PAPP-A is similar between groups in many studies. However we can speculate for the different results of previous studies that previous similar studies had some limitations and different methodology and different demographic characteristics of patients. These were maternal age, maternal weight, using tobacco, different race etc. Most of the important factor was that the progesterone group of other previous studies had the number of abortion being higher and different progesterone formulation, route of administration and dose regimen.
Also in the present study we evaluated effect of OMP on poor neonatal outcome by comparing Apgar score 5th minute <7 and the number of admission to NICU between groups. No statistically significant difference was found in terms of poor neonatal outcome between groups.
CONCLUSION
According to the present study results, 1. It seems that using OMP cannot affect on NT, CRL and birth weight.
2. OMP cannot adversely affect on production of PAPP-A and β-hCG in vivo.
